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ASSEMBLY AND METHOD FOR REDUCING 
ELECTROMAGNETIC INTERFERENCE 
GENERATED BY ELECTRONIC SYSTEMS 

FIELD OF THE INVENTION 

This invention relates to electromagnetic interference 
caused by an electronic system. More particularly, this 
invention relates to an apparatus for reducing such electro 
magnetic interference. 

BACKGROUND OF THE INVENTION 

Electronic systems are knoWn to generate electromagnetic 
energy. Such energy generation can, in some instances, 
cause EMI (Electromagnetic Interference) if in proximity to 
other electronic systems. It is, therefore, desirable to reduce 
the amount of electromagnetic interference attributable to 
such systems. 

Electromagnetic energy tends to leak from the interior of 
electronic systems through gaps de?ned betWeen adjacent 
components of such systems. For example, When the outer 
sheet enclosure or chassis of an electronic system separates 
from adjacent inner modules such as card holders, electro 
magnetic leakage may occur. Generally, such separation can 
form gaps betWeen the chassis and the inner modules. These 
gaps may result from manufacturing tolerances or deforma 
tion of the chassis due to the Weight of units stacked in or 
near it. 

Typically, EMI leakage causes transmission problems. 
Furthermore, electronic systems are required to comply With 
speci?c EMS emissions regulations. 

Currently, additional fasteners (e.g., screWs, clips, rivets, 
etc.) are installed to secure the chassis to the inner modules 
in the areas Where gaps typically occur. HoWever, such 
fasteners may be dif?cult to access if removal of one of the 
inner modules is required. Furthermore, fasteners may be 
dropped into the system during removal and cause damage 
to the system if they come into contact With current-carrying 
components. 

Alternatively, spring ?ngers or gasket material may be 
installed to ?ll the areas Where there are gaps. HoWever, this 
is not alWays possible due to tight gap clearances. Also, 
spring ?nger and gasket materials may relax over time and 
become less effective. 

Finally, these existing solutions (fasteners and ?ller 
material, for example) described heretofore may be dif?cult 
to apply to operating electronic systems in the ?eld that 
develop EMI leakage problems. 

Accordingly, there remains a need for reducing or elimi 
nating gaps betWeen adjacent components of an electronic 
system, thereby reducing electromagnetic interference gen 
erated by the electronic system. 

SUMMARY OF THE INVENTION 

According to one aspect of this invention, an apparatus is 
provided for reducing or eliminating a gap de?ned betWeen 
adjacent components of an electronic system, thereby reduc 
ing electromagnetic interference generated by the electronic 
system. The apparatus includes a cam having a cam surface 
positionable adjacent a component of the electronic system. 
The cam is moveable to an actuated position in Which the 
cam surface applies a force to the component. The apparatus 
further includes a support mountable to the electronic sys 
tem. The support engages the cam and facilitates the move 
ment of the cam. The movement of the cam With respect to 
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2 
the support and into the actuated position causes the cam 
surface to apply the force to the component, thereby reduc 
ing or eliminating a gap betWeen the component and an 
adjacent component of the electronic system. 
According to another aspect of this invention, an elec 

tronic system is provided to reduce electromagnetic inter 
ference generated thereby. The electronic system includes 
adjacent housing components and a frame supporting the 
housing components. The electronic system further includes 
a cam having a cam surface positionable adjacent one of the 
housing components. The cam is moveable to an actuated 
position in Which the cam surface applies a force to the 
housing component. Asupport is mounted to the frame. The 
support engages the cam and facilitates the movement of the 
cam. The movement of the cam With respect to the support 
and into the actuated position causes the cam surface to 
apply the force to the housing component, thereby reducing 
or eliminating the gap betWeen the adjacent components. 

According to yet another aspect of this invention, a 
method is provided for reducing electromagnetic interfer 
ence generated by an electronic system having adjacent 
components having a gap therebetWeen. The method 
includes the steps of moving a cam surface to apply a force 
to one of the adjacent components of the electronic system, 
and reducing the gap betWeen the adjacent components by 
virtue of the force applied by the cam surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be described With reference to the 
exemplary embodiments illustrated in the ?gures, of Which: 

FIG. 1A is a front, perspective vieW of an embodiment of 
an apparatus according to aspects of this invention. 

FIG. 1B is a front vieW of the apparatus illustrated in FIG. 
1A. 

FIG. 1C is a left side vieW of the apparatus illustrated in 
FIG. 1A. 

FIG. 1D is an exploded front perspective vieW of the 
apparatus illustrated in FIG. 1A. 

FIG. 2 is a cross-sectional top vieW of a portion of an 
embodiment of an electronic system according to aspects of 
this invention, Which includes the apparatus shoWn in FIG. 
1A. 

FIG. 3 is a detailed top vieW of the electronic system 
illustrated in FIG. 2. 

FIG. 4 is a right side vieW of the electronic system 
illustrated in FIG. 3. 

FIG. 5 is a front vieW of the apparatus illustrated in FIGS. 
3 and 4. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Preferred features of embodiments of this invention Will 
noW be described With reference to the ?gures. It Will be 
appreciated that the spirit and scope of the invention is not 
limited to the embodiments selected for illustration. Also, it 
should be noted that the draWings are not rendered to any 
particular scale or proportion. It is contemplated that any of 
the con?gurations and materials described hereafter can be 
modi?ed Within the scope of this invention. 

Generally, referring to FIGS. 1—5, an apparatus 10 is 
provided for reducing or eliminating a gap 36 de?ned 
betWeen adjacent components such as a card rack 42 and a 
chassis 44 of an electronic system 20, thereby reducing 
electromagnetic interference generated by the electronic 
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system 20. The apparatus 10 includes a cam 12 having a cam 
surface 14 positionable adjacent a component such as chas 
sis 44 of the electronic system 20. The cam 12 is moveable 
to an at actuated position “A” in Which the cam surface 14 
applies a force to the component 44. The apparatus 10 
further includes a support 18 mountable to the electronic 
system 20. The support 18 engages the cam 12 and facilitates 
the movement of the cam 12. The movement of the cam 12 
With respect to the support 18 and into the actuated position 
“A” causes the cam surface 14 to apply the force to the 
component 44, thereby reducing or eliminating a gap 36 
betWeen the component 44 and an adjacent component 42 of 
the electronic system 20. 

Another aspect of this invention provides an electronic 
system 20 to reduce electromagnetic interference generated 
thereby. The electronic system 20 includes adjacent housing 
components 42 and 44 and a frame 46 supporting the 
housing components 42 and 44. The electronic system 20 
further includes a cam 12 having a cam surface 14 position 
able adjacent one of the housing components 44. The cam 12 
is moveable to an actuated position “A” in Which the cam 
surface 14 applies a force to the housing component 44. A 
support 18 is mounted to the frame 46. The support 18 
engages the cam 12 and facilitates the movement of the cam 
12. The movement of the cam 12 With respect to the support 
18 and into the actuated position “A” causes the cam surface 
14 to apply the force to the housing component 44, thereby 
reducing or eliminating the gap 36 betWeen the adjacent 
components 42 and 44. 

According to yet another aspect of this invention, a 
method is provided for reducing electromagnetic interfer 
ence generated by an electronic system 20 having adjacent 
components 42 and 44 having a gap 36 therebetWeen. The 
method includes the steps of moving a cam surface 14 to 
apply a force to one of the adjacent components 44 of the 
electronic system 20, and reducing the gap 36 betWeen the 
adjacent components 42 and 44 by virtue of the force applied 
by the cam surface 14. 

Generally With respect to this invention, an apparatus 
applies pressure to one or more portions of an electronic 
system such that it closes gaps betWeen the system compo 
nents. Referring speci?cally to FIGS. 1A—1D, the apparatus 
10 includes a cam 12 positioned at an end portion of a shaft 
16, a support 18, and a hexagonal drive 26. The support 18 
is used to position the cam 12 and shaft 16 adjacent a 
component of the electronic system 20. The hexagonal drive 
26 is used to turn the shaft 16 With respect to the support 18, 
and the shaft 16 itself includes grooves 30 to assist in 
guiding the rotation of the shaft 16 With respect to the 
support 18. 

The shape of the cam 12 includes a ?at portion, referred 
to as a cam surface 14, for contact With a surface of an 

electronic system 20 (described subsequently). The support 
18 includes mounting ?anges 22 With thru holes 24 for 
mounting the support 18 to a component of the electronic 
system 20 such as the frame 46. The support 18 also includes 
groove guides 32 to accommodate the grooves 30 of the 
shaft 16. The groove guides 32 of the support 18 facilitate 
rotational movement of the shaft 16 With respect to the 
support 18, yet prevent axial movement of the shaft 16. 

FIG. 2 is a cross-sectional top vieW illustrating an exem 
plary embodiment of the apparatus 10 mounted to an elec 
tronic system 20 that is supported by a frame 46. An 
electronic system 20 typically includes printed circuit boards 
38 held in place by a card rack 42. The card rack 42 of the 
electronic system 20 assembly is enclosed by a chassis 44, 
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4 
typically made from sheet metal, With an open portion 50 
located at the front of the electronic system 20 for access. 
Printed circuit card covers 40 face the open front portion 50 
of the electronic system 20. 

Gaps 36 may exist betWeen the various components of the 
electronic system 20, namely gaps can form betWeen the 
chassis 44, the card rack 42, and other components of the 
system. Such gaps 36 may permit EMI (Electromagnetic 
Interference) leakage to occur from the system 20, Which 
could, in certain circumstances, cause transmission prob 
lems. Furthermore, electronic systems 20 are required to 
comply With speci?c EMI emissions regulations. 

Referring speci?cally to FIG. 3, Which is a detailed top 
vieW of the apparatus 10 mounted to the electronic system 
20, the chassis 44 includes a chassis ?ange 48 Which de?nes 
slots (not shoWn). The chassis ?ange 48 slots correspond 
With standard EIA (Electronic Industry Association) holes 
(not shoWn) located along the frame 46. To mount the 
apparatus 10 on the electronic system 20, the apparatus 10 
is slid into the space betWeen the frame 46 and the chassis 
44. The cam surface 14 is positioned aWay from the chassis 
44 so that When the apparatus 10 is ?rst mounted, the cam 
12 is con?gured in its relaxed position, as opposed to its 
actuated position “A” (described subsequently With refer 
ence to FIG. 5). 
The thru holes 24 of the mounting ?anges 22 of the 

support 18 are aligned With the corresponding apertures in 
the frame 46 and the chassis ?ange 48 (refer also to FIG. 4 
for an illustration of the relationships betWeen the support 
18, the frame 46, and the chassis ?ange 48). Fasteners are 
then inserted from the front, through the chassis ?ange 48 
apertures, through the frame 46 apertures, through the thru 
holes 24 of the mounting ?anges 22 of the support 18, and 
are threaded into the threaded inserts 28 to secure the 
apparatus 10 to the electronic system 20. This mounting 
procedure is accomplished Without the removal of the chas 
sis 44 or other components of the electronic system 20. 
The hexagonal drive 26 extending from the shaft 16 of 

apparatus 10 protrudes through an additional set of corre 
sponding apertures in the frame 46 and the chassis ?ange 48, 
slightly beyond the chassis ?ange 48, to permit easy access. 
When the hexagonal drive 26 is torqued, the shaft 16 

rotates the cam 12 from its relaxed position toWards its 
actuated position “A” (described subsequently With refer 
ence to FIG. 5). Referring speci?cally to FIG. 3, When the 
cam 12 is rotated toWard its actuated position “A,” the cam 
surface 14 pushes against the chassis 44, applying a force to 
the chassis 44. The point of contact at Which the force is 
applied is denoted as “F.” The frame 46 provides rigid 
support for the cam support 18 When the cam surface 14 
engages the chassis 44 and applies a force to the chassis 44. 
The cam surface 14 applies pressure to the chassis 44 at 
location “F,” Which in turn applies pressure to the card rack 
42 mounted Within the chassis 44. This pressure closes any 
gaps 36 betWeen the chassis 44 and the card rack 42, 
eliminating these areas as sources of EMI leakage (see FIG. 

2). 
FIG. 4, Which is a right side vieW of the apparatus 10 

mounted to the electronic system 20, shoWs the frame 46 
cross-sectioned for clarity. FIG. 4 illustrates the relation 
ships betWeen the chassis ?ange 48, the frame 46, and the 
mounting ?anges 22 as described previously With reference 
to FIG. 3. 

FIG. 5 is a front vieW of the apparatus 10 mounted to the 
electronic system 20. The frame 46 and chassis ?ange 48 
that the mounting ?anges 22 attach to are not shoWn for 
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clarity. The cam surface 14 is shown in its actuated position 
“A,” protruding through a solid surface of the chassis 44. 
The purpose of this imaginary view is to represent the 
relative de?ection distance of the chassis 44 when the cam 
12 is rotated to its actuated position “A.” As described 
previously, when the hexagonal drive 26 is torqued, the shaft 
16 rotates the cam 12 from its relaxed position towards its 
actuated position “A.” The cam surface 14 engages the 
chassis 44, applying a force to the chassis 44. 

In its actuated position “A,” the cam surface 14 applies 
pressure to the chassis 44 at location “F,” which applies 
pressure to the card rack 42. This pressure closes any gaps 
36 between the chassis 44, the card rack 42, and perhaps the 
printed circuit boards 38, eliminating these areas as sources 
of EMI leakage (see FIG. 2). 
When necessary, the cam 12 is easily returned to its 

relaxed position, by torquing the hexagonal drive 26 in the 
opposite direction, for the maintenance or removal of the 
various components of electronic system 20. There are no 
fasteners required for the operation of this embodiment of 
the apparatus 10. This feature is a time saver, and also 
eliminates the possibility of fasteners dropping into the 
electronic system 20. 
A number of apparatuses 10 may be mounted along a 

surface of an electronic system 20 as necessary to close gaps 
36, thereby eliminating such areas as sources of EMI leak 
age. Also, apparatuses 10 may be installed on opposite sides 
of an electronic system 20 to apply opposing pressure to 
close gaps 36. 

Although exemplary embodiments of this invention have 
been described, there are others that support the spirit of the 
invention and are therefore within the contemplated scope of 
the invention. Speci?cally, it will be understood that a wide 
variety of modi?cations can be made to the materials, 
dimensions, proportions, and structures of the components 
of the apparatus 10 while still enjoying the bene?ts of this 
invention. 

For example, the cam 12 and shaft 16 are preferably 
fabricated from nylon to realiZe low friction rotation and to 
prevent galling with the groove guides 32. A nylon cam 12 
also avoids scraping of the chassis 44. However, various 
plastics or metals may be utiliZed. Likewise, the support 18 
is preferably fabricated from sheet metal (steel) to provide 
rigid support (along with the frame 46) during cam 12 
actuation. However, various materials of suf?cient strength 
may be utiliZed. The components of the apparatus 10 are 
relatively simple and cost effective to fabricate. 

Similarly, the siZe and shape of the cam 12 may be 
modi?ed to provide varying degrees of chassis 44 de?ection, 
depending upon the siZe of the gaps 36 that are to be closed. 
Furthermore, although the cam 12 may be positioned along 
the depth of the electronic system 20 to correspond to the 
plane in which the gaps 36 occur, it is not limited to this 
location. The cam 12 may be positioned anywhere along the 
length of the shaft 16. Additionally, the cam 12 may extend 
along the full length of the shaft 16 as opposed to merely the 
end, in which case the support 18 would have a single 
groove guide 32. The mating between the shaft 16 and the 
support 18 is not limited to the groove guides 32 of the 
support 18 accommodating the grooves 30 of the shaft 16. 
The support 18 may include grooves which would accom 
modate circumferential ?anges located on the shaft 16. 

Furthermore, the shaft 16, the support 18, the mounting 
?anges 22, and the hexagonal drive 26, may be modi?ed as 
necessary to accommodate various con?gurations. For 
example, a hexagonal drive 26 is not required. Any torquing 
feature (slot, Phillips, Torx, hexagonal, etc.) would suf?ce. 
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The exemplary embodiment of this invention has been 

described as a kit, i.e., an apparatus 10 (including a cam 12, 
a shaft 16, and a support 18) that is mounted to an existing 
electronic system 20 to reduce electromagnetic interference 
generated by the electronic system 20. Alternatively, the 
apparatus 10 may be part of the original electronic system 
20, either removably mounted or permanently mounted. In 
other words, the mounting of the apparatus 10 to the 
electronic system 20 is not limited to the use of fasteners 
securing the mounting ?anges 22 of the support 18 to the 
frame 46 and the chassis ?ange 48 as described previously. 
The apparatus 10 may be mounted in a more permanent 
fashion, such as by welding the mounting ?anges 22 to the 
frame 46 as part of the original electronic system 20. 

It will be appreciated that other modi?cations can be 
made to the illustrated embodiments without departing from 
the scope of the invention, which is separately de?ned in the 
appended claims. 
What is claimed is: 
1. An apparatus adapted to reduce or eliminate a gap 

de?ned between adjacent components of an electronic 
system, thereby reducing electromagnetic interference gen 
erated by the electronic system, said apparatus comprising: 

a cam having a cam surface positionable adjacent a 
component of the electronic system, said cam being 
moveable to an actuated position in which said cam 
surface applies a force to the component; and 

a support mountable to the electronic system, said support 
engaging said cam and facilitating said movement of 
said cam, said movement of said cam with respect to 
said support and into said actuated position causing 
said cam surface to apply the force to the component, 
thereby reducing or eliminating a gap between the 
component and an adjacent component of the electronic 
system. 

2. The apparatus recited in claim 1, further comprising 
means for facilitating movement of said cam with respect to 
said support. 

3. The apparatus recited in claim 1, wherein said support 
of said apparatus is removeably mountable with respect to 
the electronic system. 

4. The apparatus recited in claim 1, wherein said cam 
comprises a shaft having an axis, said cam surface facing 
radially outwardly with respect to said axis of said shaft. 

5. The apparatus recited in claim 4, wherein said shaft is 
engaged by said support for rotational movement. 

6. The apparatus recited in claim 1, wherein said cam 
surface includes a ?at surface for contact with the compo 
nent when said cam surface is moved to said actuated 
position. 

7. The apparatus recited in claim 1, wherein said support 
includes mounting ?anges. 

8. The apparatus recited in claim 7, wherein said mount 
ing ?anges of said support are secured to the electronic 
system. 

9. The apparatus recited in claim 2, wherein said means 
for facilitating movement of said cam with respect to said 
support is a drive shaft. 

10. The apparatus recited in claim 9, wherein said drive 
shaft protrudes from said cam to permit easy access to said 
drive shaft. 

11. The apparatus recited in claim 4, wherein the materials 
of said shaft and said support are different to prevent galling. 

12. The apparatus recited in claim 11, wherein said shaft 
is made of nylon to facilitate low friction rotation. 

13. An electronic system adapted to reduce electromag 
netic interference generated thereby, said electronic system 
comprising: 
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adjacent housing components; With respect to said support and into said actuated 
position, thereby causing the cam surface to apply the 

. . . . force to said housing component, thereby reducing or 
a cam having a cam surface pos1t1onable'ad]acent one of eliminating any gap between Said adjacent Components‘ 

Sald houslng cofrlponénts’ _Sa1d Cam bemg moveable_to 5 14. The electrical system recited in claim 13, Wherein said 
an actuated p'OsltlOIl'lIl WhlCh sa1d cam surface applies mounting ?anges of Said Support are Secured to Said 6160 
a force to said housing component; and Home Systems 

a support mounted to said frame, said support engaging 
said cam and facilitating said movement of said cam * * * * * 

a frame supporting said housing components; 


